Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.010 Å; R factor = 0.046; wR factor = 0.161; data-to-parameter ratio = 12.5.
Experimental
Crystal data [Cu 2 (C 19 H 11 N 3 O 3 S)(C 5 H 5 N) 2 ] M r = 646.65 Monoclinic, P2 1 =n a = 12.7621 (14) Å b = 9.2609 (11) Å c = 21.683 (2) Å = 92.168 (2) V = 2560.9 (5) Å 3 Z = 4 Mo K radiation = 1.79 mm À1 T = 298 K 0.48 Â 0.42 Â 0.21 mm
Data collection
Bruker SMART 1000 diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.481, T max = 0.706 12450 measured reflections 4504 independent reflections 2532 reflections with I > 2(I) R int = 0.064 Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.161 S = 1.00 4504 reflections 361 parameters H-atom parameters constrained Á max = 0.48 e Å À3 Á min = À0.42 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C23-H23Á Á ÁN3 i 0.93 2.53 3.451 (8) 173
Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 2.
Data collection: SMART (Siemens, 1996) ; cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
[ -4-Benzoyl-1-(1-oxido-2-naphthylcarbonyl)thiosemicarbazidato (4- et al., 1995) . Herewith we present the crystal structure of the title compound (I) -new dinuclear complex of naphthalenecarbothiosemicarbazide.
In (I) ( Fig. 1 ), two Cu centers have different coordination environments -N 2 OS and N 2 O 2 , respectively, exhibiting distorted square-planar geometry each. The Cu1 atom is coordinated with one phenolate oxygen, one nitrogen atom of pyridine, one sulfur atom and one hydrazide nitrogen atom, forming five-membered and six-membered chelating rings. The Cu2 atom is coordinated with two carbonyl oxygen atoms, one nitrogen atom of pyridine and one hydrazide nitrogen atom, forming five-membered and six-membered chelating rings too. π-π interactions between the aromatic rings of neighbouring complexes [centroid-to centroid distance = 3.856 (5) Å] link two molecules into centrosymmetric dimers, which are further packed into stacks along b axis with relatively short Cu···Cu separation of 3.482 (1) Å. Weak intermolecular C-H···N hydrogen bonds (Table 1) help to consolidate the crystal packing.
Experimental 1.406 g (10 mmol) of benzoyl chloride was added dropwise to a stirred solution of acetonitrile (50 ml) containing 0.981 g (10 mmol) of potassium thiocyanate. Stirring was continued for 1 h, and the solution was slowly warmed to ambient temperature. Then 1.68 g (10 mmol) of 1-hydroxy-2-naphthalenecarbohydrazide was added to the mixture, with stirring being continued for 5 h. After staying for overnight at refrigerator, the resulting yellow precipitate was filtered and rinsed with diethyl ether, then dried in vacuo, 87% yield. m.p. 225-227 C. The solution of CuNO 3 (0.04 g, 0.2 mmol) in pyridine(10 ml) was added to the mixture of N-benzoyl-1-hydroxy-2-naphthalenecarbothiosemicarbazide (0.073 g, 0.2 mmol)and sodium methylate(0.0324 g,0.6 mmol)in DMSO(10 ml). A green solution was obtained after refluxing for 3 h. After filtrated,dimethyl ether was slowly diffused into the filtrate, then crystals suitable for X-ray diffraction were obtained after two weeks (m.p. 
Refinement
The C-bound H atoms were geometrically positioned (C-H = 0.93 Å), and were refined as riding, with U iso (H) = 1.2 U eq (C). 
Crystal data [Cu 2 (C 19 (2) C13-C14-C19 121.5 (6) C1-S1-Cu1 96.3 (2) C15-C14-C19 118.4 (6) C1-N1-N2 117.4 (5) C16-C15-C14 119.2 (6) C1-N1-Cu2 127.7 (4) C16-C15-C10 120.6 (6) N2-N1-Cu2 114.4 (3) C14-C15-C10 120.2 (6) C9-N2-N1 110.4 (5) C17-C16-C15 120.6 (6) C9-N2-Cu1 129.9 (4) C17-C16-H16 119.7 N1-N2-Cu1 119.7 (3) C15-C16-H16 119.7 C2-N3-C1 123.0 (5) C16-C17-C18 119.6 (7) C20-N4-C24 116.7 (6) C16-C17-H17 120.2 C20-N4-Cu1 119.9 (4) C18-C17-H17 120.2 C24-N4-Cu1 123.3 (4) C19-C18-C17 121.2 (7) C29-N5-C25 117.2 (6) C19-C18-H18 119.4 C29-N5-Cu2 123.2 (4) C17-C18-H18 119.4 C25-N5-Cu2 119.5 (5) C18-C19-C14 120.9 (7) C2-O1-Cu2 125.8 (4) C18-C19-H19 119.6 C9-O2-Cu2 112.6 (4) C14-C19-H19 119.6 C10-O3-Cu1 128.3 (4) N4-C20-C21 123.1 (7) N1-C1-N3 123.4 (5) N4-C20-H20 118.4 N1-C1-S1 120.3 (5) C21-C20-H20 118.4 N3-C1-S1 116.3 (4) C22-C21-C20 119.4 (7) O1-C2-N3 128.8 (6) C22-C21-H21 120.3 O1-C2-C3 114.5 (5) C20-C21-H21 120.3 N3-C2-C3 116.7 (5) C21-C22-C23 118.8 (7) C4-C3-C8 118.3 (6) C21-C22-H22 120.6 C4-C3-C2 119.8 (6) C23-C22-H22 120.6 C8-C3-C2 121.8 (6) C22-C23-C24 118.8 (7) C3-C4-C5 120.9 (6) C22-C23-H23 120.6 C3-C4-H4 119.6 C24-C23-H23 120.6 C5-C4-H4 119.6 N4-C24-C23 123.1 (6) C6-C5-C4 120.5 (7) N4-C24-H24 118.4 C6-C5-H5 119.8 C23-C24-H24 118.4 C4-C5-H5 119.8 N5-C25-C26 122.0 (7) 
